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Abstract of JP2003085969 

PROBLEM TO BE SOLVED: To provide a high- 
density and large-capacity dielectric information 
device which constitutes SNDM capable of using 
a plurality of small-sized probes and records and 
reproduces information in fine areas of a 
dielectric by using the SNDM. SOLUTION: This 
device is provided with a plurality of 1st 
electrodes 14 which record information in fine 
areas of the dielectric 12 and a 2nd electrode 13 
which is provided to be opposite to the 1st 
electrodes 14 across the dielectric and grounded 
and an AC signal is applied to the 1st electrodes 
14 to read the information recorded in the fine 
areas of the dielectric thin film 12. The dielectric 
constant of the fine areas is determined by the 
polarization direction of the fine areas and the 
direction of an applied electric field and a 
resonance circuit including a capacitor Cs based 
upon the dielectric constant and "an externally 
provided inductor L as elements causes an 
oscillator 20 to oscillate. The signal of the 
oscillator 20 is demodulated by an FM 
demodulator 21 and synchronously detected by a 
signal detector 22. To record information a 
recording signal is applied to the 1st electrodes 
14 and the polarization direction is so determined 
as to correspond to the recording signal. 
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mmm^^mizj: *)^^titzmt:mimi 

c^mmizmati m^mn^'^t ^mthz t 

imm2] fimimicomi:^2mt^tth 
^i^m'hmmzm^M^mtmmfi^m^mx'h 

mmnmmmi(^mizmMthj:^i,zm-f(>tLtz. jji 
tfsif 2 (omi^zmmtim 2 <7)i® t . . 

mmim±^mi^zx'7^^^tifzimt. BUiezs 

mzifimt&it^mnQ^^t . 

mw^h.fz^yr^'ifi-i^A.x'm^^tLtc^m 
at. 

mimmizx ^mttz. mmAizmtx^ 
mmmmizj: mm^ritzmtwii&cm^tiz 

^i¥m'hmmzim^titzmSiiM^-thmv,m 
mmtx'h^x. 

mmmi^(Dm 1 mizntnttn 0 i,zmif(>titz , m 
Mmmi^<r>m 2 c7)mi,zmm-thm 2 commt , 

i5?i;#:<7)^ 1 <Dmmt^2<r)m,msnzB&^iii^s. 
t . 9hm^tLtz^ yfi'^i:'i!^x'm^^tii,ftm 

St. 

mummmzj: f)mLti. mms.izmix^m 

mimm^mzj: *) tm^nrzit^t mti^mt^ t i,z 



[is*i4] n^timimb^2cr,mtz:^ti 
mmmm^bmizmi:mi, n^thw&mn 

^mx-h-^x. 

(i) IBfl^SJi. 
mb, 

^mb. 

miimmi^mzx 0M$ii;^cfi-f ^Miem 1 

fiitcEPJirt Sfi-^EPjD^St S-^ifii L . 

(ii) S^^gJi. 

t, mm^tifc-i y^^^'^-^A.x-n^^ixfz^m^ 

St, 

^tifz^^mimt^mmb , 

«itimm^mmmt^zb^mibtmis<m2i}- 
h 4 cri^^-rtit^-miztmeom^ii^mmw.. 
[ mm 6 ] mmft^M^mmmmmii^iz ^ h 
n^^gTj) i.zb-k mm.bthmm. 2 ^> 5 cot ^■f 

[R^^a 7 ] MSm 1 £7)l;fiii7)/^Htctf ill! L/olffia- 
ftHf l> C t SrltSi: -r&WSii 2 *>^> 6 coo-fi-L^^w 

t H^RiB 8 ] mi iSm 1 (i , Efr^rBlPi r * L T 

^^m:'m^h:.bzm'<kb-thmm.\i)-h%(r^\^ 
•ffit>-T^\,z%m.mm-mm.. 

i'^btmisim 1 9«ov^-rit*>-ja(cieKco!^ 

Mvn±-thy—rm.mmm^m.x'h'>x . 
mm,n.mmmwzmM.mz^m-th^^^}^b . 
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mm 1 2 ] mmmm^mmi. mmm^^ 

frief^i*isii«fti^ii]e$iti>ii]is^gt , 
mmmmh MEl^«tielM*^sl5^T1s^t^>i^ 

ti:hzbm^t-thmm\3^z%m<r)ir<7.9m. 

[0001 ] 

^zmk^imt h iw^m. , ^^cnm~^mi\.z^m l 
tMm^-th^^m., \%%M<m'\'^m}<z>i^wk 

m.(nmim^zw>-th, 

[0002] 

^zm^mm%-^'^mmj>^(r,m>t'' . ^®tz#« l 
m± Lx^m.^mmm'^^mm ( sndm : s c 

anning Nonlinear Dielectr 
ic Mi c 1- o s c opy ) Sr^LT^/t. 

[0003] s N Timtm^mmmmn^mMV^m 

i-yj(-^^-riztx'mLxii'o. m ■ 
mmconMsmi^-^m^z^j: r>x^^i. 



[0 004] Z(^Xol,ZSNDMiim^iiiff)'^m^^z 

mxm^^j:misx'immt[mi)^-simx'$)'o . mif, m 

^i. it^-iXzc^sNDMimnmm^nmmmz 
mmtifzi^^W}^j:mb^j:hi>(^Thh. 
[ 0 0 0 5 3 mmsim^mmmamm-ti 
f^i^^z^ ? (o^z'mx'imm^wb ltsv ^hzbiz 

mifzSND Mtfim^^tlX V ^1. . C <0 S N D M Tim 

immt^<^wmmztm im^^awbc^^^- yrnf 

LXmM) t^Xol,zJB&^tifzra-y'mmin%& 

m 2 c7)i;ffi b <7)Uz . m 1 ^WMmt-^m^m(n\mik 
m Lxi0kmzm^ fix \ ^tzm-^wmm 

%(niE3.-^m^&LX\^tz. Z(r>b%miW.2<7i'^\i 
9'yyYizmm^tx.fzm^b^j:'yX\-^h. 
[0006] 

[WMm'SiLi.obthWM] SNDMiiJ;|>ttfS« 

^x:[irx:i-ir<7:^i,zmttzWk<r>m^ifi'mx'h 

hzbMmmx'h'). ^a«/)^s^ks■ss(fl.SH^^^^-7 
[0007] ^'>x^mmm^mK^^z^?i.t^:^ixfl 

i>SNDMSrffiE!cL. Z<r)SNDM^m^^XinV.i^(Om 

'mi&izmztmtimmw. , isii uzm^m^ 

[0008] 

^mmi±immmm-hfcMz. mth^im 
bm2cDmbittmmi^m'hvmi,zmmumt 

lOUSt, t9SiS1tf*:om2<OiB{:«^-f 1.^2(7)11 

mmmm^Mi^mzii o^^tifM^mim i 

[0009] *%BJiOm 1 <7)|^*1PggSO.^«f 

ii. mmi¥<^m'mmizm^wim&x'9^ s^tsz t 

umiz^ML, ttz^mmmizffhtii. tsmofa 

mm.. ^m^^x'himM.mzmmtii>. 
[0010] fjiem 1 (^W&ii, mm^yy^T-ym 
(om^am^i:, ^cr)9iji^mM(7)mmx'hh. mm 
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M(Atomic Force Mircoscop 
[0011) MS^2(7)l;ffi{l, mimmco^^. 

[ 0 0 1 2 ] i/^. mmt^^mmmimmm^ 
[0013] mtimTizTT^-tnmm 

[0014] (a) PbTi Oa-PbZrOjCOHJift 

[00 15] (b) PbTi 03T^3.ixl,f-:?yK 

[00 16] (c ) PbZr03T'«$iXl>>'>3ylS 

[0017] {6) BaTiO^X'H-^ilh^^ym^^ 

[0018] ie) LiNhO^X'^^tll-y^rmV 

[00 19] (f )IS(Pb) , yy^y{L&) , 
il-a-ryA (Zr ) , i-^fy. (Ti ) ^OBfigftcT^fei. 
PLZTWiei. 

[0020] (g) t'J^v;?. (B i ) . thlOi* (N 
a ) . SS ( P b ) , /^''J -^i. ( B a ) ^<7)|i|}if4!TJ>S 
B N P Btti£f^rh'OlSl«s«?^. 

[0021 ] MS^tm. -t 7 $ •x^'X. *SfBX{iSI 

fz, ;Kij7'yfbf'-iJT>- (PVDF) . ^-y-ftt':::^ 

ryt^y-yftJ^f-uyc^itm-^^. y ■■/itt'-Vry 
tmy 'yitxi-uy<7)i^m^i^. 'yryt'-vfytm 

[0022] mm^^&^mi. m i (rimmizBm^ 

[0023] mmn^mi. ^«0J: o lz±&^iitcsi 

smertm^. ism&^iwi'Xbtxtm.i^crimi 

[0024] :^%mcr>f^2<^mmi¥m&mii±tmm 

■thmmtiiiC7)Wi'mmi,zmzim-ti imp^m.ms 
x'h-^x. mim%w.<r)W, 1 (m\zmtth i o cistt 

2 <m\z^mthw, 2 olfli t . ieii^ALit 



com^izmnthm^ma^m , ij^mtis'om i corns 

tm20«€irBltC?gB!t$ix|,§fit, mtft^fl/.M y 

fipt?>mi)!!#gi:. mmmmzx'oim^tifz^ 
^tmm^m^bizx 0 , le^i vtzm^i^^tm 

[0025] *^Bfliom2cot§m«^ttfg^aco.^tttij: 

[0026] ^^^^commi. m 1 cow&b m2(r>% 
wmm'hmx'm^ttih. m^.w<^^m(r>im<,zn 

mLfz^^b. mn^tih-^yi>'c-?bX'm^^tih 
mm,mzmm^ritz%m^b . sfico^tcWiELt 
^it-ti>mim^cr>^^^i\smthm.m^b . 
mmmi)^hm^mt^m^±mmzi. 

mm\i 1 Gh zSJKT'J>l> . 

[0027] x.xm^^^mi. )mwi'mcr,i&\\ 

tzm^m^ipmmzi i ffusm^zmn^tih. 

[0 028] -?-«ofl!2o«. immmzmthmmai. 
aucmioigmiffg^sti5i-T'j)&. ^fc. SI 
<o«flia±a! L^^os 1 mrnmrnrnx-m ^^htihi. 

cobmm(^{>mmm-^tih , 
[0029] ^wmm3cr)mmvfmm^m.\i±iimm 
^f^tltzib\,z. n^th^i(mbW.2(rmbz^ 

thmm^nm'hws.^ztm^titz'm.iM^thmn. 
Wimmmx-h-yx . mm%wcr)^\(^m\,z^m-h 
xo\.zmhixtz. fmmcr>%^^i^-thw.\<n% 
Sit. m9^m.w<nm2<nmzwsithm2<r)W^b . 
m^^oJiiSS: ^^th 3ccSft-f ^ *fiS;-r h 3ceiE ft -^^bS; 

(^mi<r)nMb^2cr>m&m{zm'&^tihmRb . 
»^titz^ yy^ ^z-k/^x-mwL^fih^m^^b . m 
%i%m^mz xmmuz. mm^^zmLx^m^ 
ixtzm&SLimsthmF^n.b. mmm^mzxy) 
^m^fifzmbmm^^M^b oiBii^iiTv^i. 

[0030] :i^%^mm<om^w.m^m.<r>mm\zi. 
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WMiz Epsn Loom 1 (O^^X-m^t^eo^mlzmtr 

h . <^^M itzmi <^^m tm2 <^w.mrii<^m-^m^ 

^T^mti^m^z^t. zcom^s^<7)mA<r>m(>zm 
tx^m^tLtz^m^^mi. ^ hi,z^<7)^mm^ 
i'hmE-^m^bm^-^xmnx^-^hmmzm^ 
ffi-t . 3ceSfi^(i 5 K h z m&x'h 0 . ^mm^ii i g 
hz§jST'*)S. mti^tm^-^xmim^iiit 

1 0 0 3 n fcomm. mmmzmmmi^ 

a!L7^:mi<0iS««cffi?mitt|Sl-t'*S. ^/v:. Igl 

10 0 3 2] t^mcom4mmmmmmit±Mmm 
^mmt^^r^i^iz. Jtr6rrsigioffifcm2offli:5r^ 
-ri.t^m£^ss/jNffliS{:ttis^ieiiiL- m^i-imm# 
m^mx'h'>x . n) mmii. mtmmp^com 
1 nmi^zmkth X ^ izm-fhtifz. m^^mcD^ms^ 
^^timicDmmt, mzmw,#<^m2<r,mtzmm-t 

&m^m^t , mmmig^^mmzj: o^bk? 

s h s- fifii L . ( i i ) sli . 1 comm 

tm2cDwmi,zm!&^ixhmt. ^i-m^titc^y 

i mmttz. mmmtzmix^m^tLtzmik^ 

^tfiiKcoSfi-f tici '5ieflL/>:fi-f ^S^f ^<t^ 
I.. 

[0033) *l6B^(7)m4c7)t^l;ft:tffgilMO®«lcJ: 
<i±Kl>L/;:t,cOi:|Sl-t'ii>.|>*5, WJiOffifiicTii , le 

izx<o.mi (7immzmv-thM±mi^ffiis-^-t , « 



h^^^ii^mm^x'm&^iitcsimi^- 
w.ifmx'hh. 

[0034] ^(TMnmwL. tmm^Mzmthmmti. 

[0035] ^%^<r)^w.mimm.<^mm.'\i. m 
iiiim^^mi%mm.^z-ii Lx'imtiim^m 

[ 0 0 3 6 J z<mmzjihM. m 1 (nw&i.z'imth 

ie.^mtm%wmwm^zm tx%mmwkif'&.t 

A:^$^ii> bmiwm.mzmi:^-thzt t-zt^h. 
[0037] ::<03!s8Sft^{4^}-ffi<^®cm^<oi»«o 

»$nT V ^ Sffi IgSri? V ^ S/N JttmK O I. J: 

m/^mmm^t^zx-j) ^ixht ^^sit LT?&ii<7) 

m.». "tfi^fi^zmtfhWimsLco^m^^mHh 
^-^^ w^j:h=Fmmzhzt^m±ix\>'>h, 
[ 0 0 3 8 1 ±a: Ltzmm&imih z t iit^m(^ 
^m<^ 1 oT-j)i. . w. 1 n'^m^mm.wz^x'hn 
X 1 oT'ftffl-f I. t sr^fgt t t . 

HI*.. m^'^±^t£mnm^^-i.^wtixutzmi^}^ 

[0039] *%B^omm»1S|g^iS<7)f|!5(7)Sg:^T{4. 

[004 0] z(nfm\>ziifi\i. wmm>hm.^zii 

^^h^mzm-i^^x^\fth%m^<^mMmk^:. m 
m.^mmzi.mmL. xcr>mim^^-mm^t 
<7^mm^.im^yxm^ti.. -i^tfim^mmuzm 

§ ii $ & o T-« V s / N it T' i k -r I) 
m^^mzimcm&ii^mx'h i . miWirnm'^^ < 
<^-*s.m^x'^m^tix\^h^^ . ui^'ix(Tyi^m.m 
tmmm-^ti. ^ix^'tLiD^mm^^znix^Ltzsm 

[004 1 ] :^wmm%w'mmm<nimmkxn. 

[0042] zcommzxmi, m^mmi.mmi^\,zx 
1 cr)wmt^hm\i-^tifz'Km'&Mmmwmmo) 
^>hm^(o'§M.im.^LX7-xmizmh®^^m&i 

fzzbtmm(om\^mz-rw&x'hix\i. ^mmt 

[0043] WJomUftffllS^Jf 0<I!!0!S«IT'(4. 
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fries lonffiii, m^^z^ix^nwcmm 

10 0 4 5} m^mmii^mimm(7)mimTii. . 

[0046] zcnm^ziituf. mskii(:>tim 1 <oit 

x\ mi:ni.tht^iz^cr>v&izu3thmmm 

M±^tihmtmthzb^j:<iai^tix\>^im 

^:m.tiztm^^x'hh. 

10 0 4 7] mm<^i^mmmmff)mmmx'ii. 

miiB%t^ii. SfiiJISf* (ferroelectric substance) 

[0048] ZnWmiZ^tm. m'^comW.i^ (dielec 
trie substance) tJtKLt-Jlftift;:. ^mH^m 

^i-^mmizmmzmmmx-m^ 3itf ^ t^^^tgt ^i. . 
[0049] ^%m<^'r-r:iKmmmM^mmii.±ii 
mmmtitiibiz, r-y^nmmmmmmzw 
mum iw±t I y—r:^mmm'^±mtx'h ^ 
X , mmm^mmmi^^mmmzmf $ iti.^^f^g 
t - mmmmimmmzi^m i. m^nmim^ih 

^m^x1il,■f|^tlfz. mm^tih^mm^b, imti 
[0050] zcommi^ziitii,!. f— r^tcjgS^ixfc 

mmm^mi^ r m ^ ^xm^&x-iz^s-M.coimm.ms. 

[0051] mm7—rmmmm^m<r)~m 

mx'ii. mmmmimmmi. ^mmm^iyKci. 
[0052] zcommi-zxtni. m'^iTimmm^^^Kci 
mmwtmix-mmiz. m^'ftm^h^j:him 
mmrn'mmzm^rm^x-m^ s^tsz t *^t§t 

t£h, 

[0053] ^%m<nf ^ ?^9m:mmM^m.i,ii. 
immm.-ti>fz»><.z. f ^ :K9mmmimm 

(cttigsrisij Ln^-t !> f -f X 9mkwm%m^mm.x 

mmwk.^umzm.L. fm^^mL^^^-m 

ffiSr T -f X 7 ^<Oi?imf*:iBiim<^fi:^IfiI t^iJ $ -it 



[00 54] ;co.1S«JlJ:ixif, r^:^9mzm&^ix 

tMnMmmmm\^xnmB.x'±^M.. S3Ir7^: 

[0055] *I6BB(7)T ;^^'*{iiMei*l^^iito- 

[0056] znmmt.zitni. '^■^mn.m^htch 
immtmLx-mfkmz. wm.m>ht£him 

til. 

[0057] ^mmzcT)^ -3 ^f^ffl, m^mm^i 
mztumh^ffimm-'t^^^iiMz^ixh . 

[0058] 

T. mm'm^mzr>\^x\i'^i^mm^t:>^Am 

m^^mLxm^m-h. 

[005 9] {f^immm) tt.%\%mmm 

%wmmmmz-o\.^xm i t^^mAti^'s^.Lxmm-t 
I. z:zx'mnimmmBm(om'&^^tmx'h'o . 

ibcomxh'o. m3i,imicommt,zmi(:,tirzmMcr)i^ 
mztmt ifzisb(^mxh 0 , m4iiimcritkii!,izm^^ 

xmiti>t:ib<mx'hi>, 
[0060] :^mmcr>mmiimmwmm±izm^^tLfz 
mmmBsmi^tL. imi^m'mmzm^nai 
x^mff)ifmf}r^cr,ifmz-^h-t, ^m^mm^^ 
mii§m^ttxmith%m?h<^m&b, jfm^^u^ 
b matim^eoufn b T'S^ I mz 3 mimm e . 
izmsi im\i-timfrbi^m<Dmmt^^bm 
li^bxm^me s iiiw^i) . ztiizi^m-ti^ 

^com^b i^th . immm.mwcm'mm 

[ 0 0 6 1 ] 0 1 \,f:^%mmmm%mm.mw. i en 
^^^n^tw^comx'h-ox . '^mmkthm%mt 
mmw 1 1 ^m%m-m 1 2 b rnmmm 1 2 <nK-x 

m-m 2\.imm/&<r>m-\xhi%mi3<ni.{zh aT 
i 03 m<r>wmMifAip^j-^-v 9 y y9'm<n'jk^<rmi 

(cJ:oTJ^^$ii7tt>c7)TS)l). Sitting U^rV^S i 

m<^wmmmiYiv-y)vm(r)^^x'm^uzm^ 
[0062] ^mf*:iB^^«5 1 1 ffMwmm 1 2 t-s 

MT^ i a t::5iSccofiilt i 4 a- 1 4 ntmnhti, U 
Itl4a-14ni:l;ffil3i: c7)r^Cg^.S ix/cK«(*:fi 

HI 2(m'hmmzm-^c s a~c s ntm^^ti, -s 
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[0063] l 4 a- 1 4 n(:EPS0tl>3^SEfi 

^m^tiimm^m.^ i e , mm^m.^ i e 

*><?.«ft# 1 6 a - 1 6 n ^ 3Sa(t-f ^tt? 1 5 a - 1 
5n*^<b£0fl-f$rS«t^ilDS?ll 7a~l 7n, ^St 

*:]ifRtSfl]#;t^{l 1 8 a~ 1 8 n , leflfl^^^H 
1 6ay^t:)]#^^ai 8a~l 8n$-$ll»t5^i$lJ 

■i yf9^L&-^Ln. ^MCsa->-Csni:ftlilIlJ& 
«rfilfi4t.|)^>':r^5'L. §fiCsa~Csni:'f 
7^'LcofHcSo%^Tfei-rii^|g§l2 0, ^S§§2 0 

&ft^l^tti?l2 2 a~2 2 n , RUmi 1 4 a~l 4 n 

[00 64] 3catt-§-^lll 5a~l 5n{ij3l#tl4 

a-1 4 n <7)f ii^'iitc^ y:J''^:?'La— Ln$r:f(-LT 

MUhhcOThl. -?-OMljSfit(i:5Khz^$-4>'C> 
t L/-^t^Of*0, }5i#n4a-14nfcm®13i:« 

[0065] (^-:.T, iefiL^*^^>i2fm^>'iE^t?f 

4 a- 1 4 nX-mttif §ft^&#SiJ-r-i>;ti6c7)35#«fr 

iSmJEsScV>{i/NVP;?.$r!Sftl 4 a~l 4 n(3^^En3jDl- 

0+^)-ffi<JS#tl 4 a~l 4 n<7)iS:{5t'^a^||f{7)^^|, 
SSSfi-f r3c8i!(l-^l&^?l 1 5 a- 1 5 n IC J: 0 Epjirf 
iHfiu. -?-LT, Z<^ioKctc.mt^m.^l 5 a- 

[0066] i^m#;iE^^s{* 1 1 mmmmR-!/n± 
m 1 3 tc^racsD^ 4>ixi. . zzx-miimii 1 4 

^iO^J-ffiPt^O, mSEl 3*»4>l3lttl 4tc|S]*-am^ 

^mmztmtfzm^iznm-th. t^a 1 4i}^^(pxx- 
ir^-nofbiizmfp^ti^t. mtamEii^mpizMj^L 



mmmzx'oz<7iu^Mi^iti. 7-txj^m^-tix 
(omkij-sj^x'hh. 

10067] mzm.X-l.±. mi4t)'hMt^tlh^ 

^mu\^b mt hwmmiom p ij\^cr,mm-' 

'b3»:Ot^«^e3 OIt*JRlEL, ^-^XZtHzm 
thm&C s a~Cs ncOffi;^^'S^-{bL, PKiSfi^et 
^^ffi§s2 OiiClOSfiC s a~C s nC0^1tC^'5■^^T 

[0068] isiift-f-ii^?! 1 6 amm^oim^m. 

^^m^^^l 5 a~l 5 nOSSft^tttl^ 
iXT. iei|B§{3gil#f 1 4 a~l 4 nCetJ^^ixl,. ZO) 

miiTi^^iumizmh-fTi- □ ymx-h r. t t, i 
tz. imii^i,zm^-^ixtc^m^ii.m?i^m^m. 

ft^t LxmiieoWmMf\lXM±thfciibX'h 

I.. 

[0069] JiDKfi 1 7 a-1 7 nlifeUft^ 1 6 a- 

1 6 n(;3cSift-§^lll 5 a - 1 5 n*^<^(7)iIWT'S 
^j:h^&m^^:ms:-tlfziba)i,cr)X'h^. -^i&mfz: 
-ktsmm^tKcO mi 14 a- 1 4 nCO^ix^-^it^ 
y/^' ^ L a~L n ^:itLXm\i^tLhm^im&t 

[0070] mimW. l S a- 1 8 ntlS^B^, xcil 
fl^^SSl 5a~l 5n*»/^0<t-tS-, -t. tm^ 

mmm'^r^^ 1 6 t>hcom^^m-\ 1 4 a- 1 4 n 

izm^tih i d iz&iKtl , C t0^aii«5(:o y u 

U'-*^. Ti^^jv^^izii^ma^mx-m^thcom 
[007 1 ] mim^ 1 9iiJ.-^f£7)Mf^f|jj^T'f^ 

€-as<jffli[H]sg. lEWiiiss, cixA>&si)tiP-ri.cpur4'' 
Aj'b ucmmmmzmiR-^titzmi^^^^h-it. mm(^ 
9m. miiz^fz(>-\th. 

[0072] -i yi''9 ^ L z-L nRU'^iC a.~--C n 
li. ^SSSd-f^Ss 1 5 a-l 5 n^mm^-^^ 1 
6*-^><0ft^*<|£ig|| 2 0<7)^fitT^L^VU 5 (Cfl 

{L (a~n) C (a — n) ) X'hh. ZZX\ Ui-i 
yr^fL (a-n) (^i^y^i^^yx. cimic 

(a-n) (0^^■/'<>':?yxb■t^. ii^iiE^comi^ 

t± 5 K h z m&x'S) 0 . ommma i g h 

zn&X't>hff)X\ l<X(r>LC7 -I li'^X'^mi+^iZ 
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10 0 7 3] tti. mmo^^t^i^K^tzibizs^ffim 
1 5 (D^m^mmt 2 0 <r>^m 

[ 0 0 7 4 ] ^S?? 2 0(i-f y L i: gSC s a~ 

c s n Tm^^tiimm<rimmmf 0 = 1 /2 

vy^^yx^ CliStCsa-Csn. SlXJfltl4 

^VT^fth, l6ffilf2 0«i±a?L7tJ:at:'f y^^^'^' 
L a - L n St/SlC a-Cn(:J:-?r ft^W i: ^Sf 

5rl>t«T-ifeS. C:<?)Sjfid8:{ilGhzg;g$:4"i:^tL 

[0075]::^ t'^sc a -c n k nm^mco^Miz 

tz. H^ij^gEtl^foTv^lxOT-^fiC s a~C s n*^^^ 

mm^mznix-mmiz'^j:h. ttz. #2®*{4s* 

C s a-C snk MLmzK^i}\ fmiO^miZj: 0 , m 

ii,immm^micr,-fy7')\^t:m^x z conmm&t^ 

S«$rgfiC s a-C sn<7)^WltmiXmtlZ 

ttp^mx'hh, 

[00763 FMfSPI|2 1 {4^1C s a~C s 

iznjBi.xmiti:^m^2 o(^iiiij^FVim^imm^ 
^izumth . I nmm^tifziimzmm^tLX 
m^omc^mnzmn^tifz^^imco^'^^^tfi:, 
(ox'hh. 

[0077] ff^^!±!§i2 2 a-2 2 n{i±a5L/;FM« 
I®fl2 l^^'b^^fSPff-t;***^,. 3c»iifi^i*4¥ISl 5 a 

/Nitx'^mixmtatzttfK'ti'i. ffiioeffl 

[0078] mm2 3m3l,Z7f^tXdl,zmil4 a~ 

] 4 noigmciSffijiiTt. ^^tii-cmm'hr.x . 

2 0 T-^|g$ii;t:All}SaW*^}3?#+ 1 4 O^feSST!;^ 
^>l^««s<?)a/jN«j|g(7)JS[/jN^SC s ^iiii LT 7- Jl 
(CM-i.ll]SSrJe^-ri./t;6<7)lffit-?>l>. ^iOi^^il) 

^ s-fi. i><ox'$)mimm^(ow&im^x t> i 

[ 0 0 7 9 , :^mmmcommm^^s i <oi£ 



[ 0 0 8 0 ] s -r^ mtmm^ 1 9 Lxmm 

Sblxmm-thZkiWr^tl. IS^fl-^^Sfl 

7X'^m^m.^i 5i}^h^^m.m-^kma:^ti, ^ 
8iz?^:h^tii. u.mii^si 8m>m 

^':?La-Lnr:)>LTJ3?ltl4a-l 4 nlCEpjaSil 

i4i:<o[a(:ii^*5±t. mmzmtix^-^^m^im 
2m'bmmiz, m^<^iT\^izmttz^mi}^%^t 
h . z mmmm(r>Emi>znmt h . 
[0081 ] tmt Lx\imLfzztx-hht\ im 
t nrnzw^thm-^ . mzmu^^iz^niotix i 

*^*r-f X "/7-ri>7t:*^{c, EB'^-^-ntzibcoM^lz 

mmc st^ yy^ i^Lt ^m^mmt ix-ttsim® 
m<nimMmix'm^ 2 0 immt^ . ^m^ 2 op 
ktnii^h^^Rc sai^mznmLx^m-^titcm^ 
iiFmm^2ixim^ixAMmni>z^t^^tii>. z 
<r>AMmmm'^mii!.^2 2i,zxti^tL, ttz. mm 
mzMsL I t^i^m^ hxti^iix. mmmm^'ifhii 

ZtLlZ^'O. «-ai#H4a~14b(Cj:'5SI'5i4 

titz^mii^^mmz^^^titai: . 

[ 0 0 8 2 ] ixc, ^mmmcommmw^m. 1 m 
^mmt ixmmz-:>^^xmmi-i. 

[ 0 0 8 3 ] 4t\ w^imm^ 1 9^mi^Lx^±m 
mtlxttm^tlzt?:i^^tl. ^m^^^mi 
5i}-^cr)xm^m^x.mmi 8izx:h^tih, tm 

mSm-^h. -^y/7^La~LnHM-T^ltl 4 a 

- 1 4 bizma^ixi . ma^ixh tm'^m&mi^ 1 

tlS«llI!8O^Mi^»S!cT-?6iiSS2 0{i5IS1-|,. m 
^2 Oi}-(>iii^^timS.C scn^mzn^ix^m^ 

tlfzimi,iFMW.m^2 IX-WM^tlAMm^Z^m^ 
tLh, Z(r)AMmiimmiiiSs2 2iZ?.:f]^ti, t 

fz. immizMsiifz^m^hxii^tLX . mm 

m^<nhtil. Ztlizj: 0 , ^m-f 1 4 a - 1 4 hmi 

mtLx^^^mi^^'Sr^mLx^^^tita.ti^ixh. 
[0084] mz. tmmmc^^mmmzm^tihc! 

•yp^ y7yri,z-o\,^x, mA^^~mtxtmth . m 

Mtmizm\>'^htLl^miZ(Ou -y^^yTyrtcRBI. 
[0085] n-y^^ yryrSii. 124^^1-^3 

A^j^^Ti, T2t, mmsso It. mmm^ 

52k. mm^5S. 54k, 90JSf?ffl?555k. 
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I. 

[00 86] ti^Sflsm. A:»J«i^Tl§r:n-LTA:>] 

?s^fi 5 6 tii-^ns 7tcai*f I. . -n. 'i&m&nm 

1 «03SsiEfI^ ) 2: mmzmm LT |5lffl^ffiS§ 5 4 {ctB 
ifttl.. iS|11^i-g2f|5 4li. igJf»Sg5 2*><^ati^)$ 
ni.Sipfl-^$r|i]ffiTi3^iSLTig^§l5 7 i:90S^tgS§ 

^mmiz}5\,^x 9 ommmtxm-^^se izta, 
:bth . ift^fi5 6(i. mmmt 9 o^tzimmn 
tzmmm^m. lxm^ i . mmmmmm^ t 
mimmmmm.mt ^<nmm^^^thm\,z 
^\^Lxmm^y <)V9 5s\,z}!ifith. mm&7 

■^co;^ ^iijs^-tf Taj:)]®^ T3 (=ai:^^sv ai $-aj 
^<r)^tm(nmm.^-^thm^^z^mLx. m.m& 

[00 87] C:^T\ W&^y ^lV9 5Bt)^C>^■))^ 
til. l:E V a 1(1 , SJplt-t*' 9 0 S/i'ltff ffl S flXW. 

i®fi-f t ^ ti I, <7)T\ fiiBaiifi^ t m^m^m 

fi5- 1 va I i L, i)^r>tmmm^tmu^mm 
(^fSi(r)m^i<i>ttht, mix'^ttih. trzwm 

tz. ®«jijS7-fyU:?5 9*'4>tiJ^i$ti^lffiVa2 
[0088} 

[Si ] Val= I Va I • s i n<^ 
[jR2] Va2= I Va I • c o s <^ 

zixmitzXo<,zv^'iSi.^ti-rzm'm,rmt 
mn^w^m^w. i ^^^5^^T , mw^-crtwhw^f^zmw 

[0089] wm.w.'^m^w. i izii\,^x . mmwcri^fh 

■t ^ t , mA-mmi<zmi-xmMs.\' p oiig t jts^ij lj^ 

iHaS: f P arfl-f SIEaa^OS^SS^frE p ar^fl). 
x8iEl;EVpi:3csSl;l?Ep{i, S:3T-«$iti>^^^S 
Sccoparfflv^TS(4i:IS5T-Sf Ci:*iT'&l>. dCf 
Vp„<±3coKSEVpco|gi|at-Si>'3, Epoti^cSSm^E 
P<OSiliT'*)l>, 
[0090] 



[18:33 cop = 2;rf p 
[|j[4 ] Vp =Vp(Coswp 

[tlc5 ] E p = Ep(,cos<i)p 

e t li . :^$D<0 J: 0 IZ , .^SSEllfl E p i: 2 d:comm e 
2 i:3}^:Of^m¥£3 i:4»:<0iS^¥e4 tiJ; 

[0091 ] 

[Si:6) et=e2+e3Ep+ (1/2) £4Ep2 

zzx. mimTtnx 0 i,zm< itt^x-i ^. mm^- 
-f iiD , E t LT , ^m»omffi«cas>t o iz^i t^n 

U , H t U t , flJIBlimS^SD i: «|^E i: |*!^x;t.;l.^- 
E. dU. dHt-rSt, iX<7)Sc7tSc8«OMf«*^figO 

[0092] 

[iS:7] dU = EdD 

[Ii8] H = U-ED 

h. l«oT, ^SSDJSIStl 0T-^$ix^. 
[0093] 

[gtQ] dH = -DdE 

[mo] x> = -d\\/dE 

mz. l;mx>';J';lrU-H*-«IStE<?)R||Kci;LTll,^iT' 
4y:c7)JSStT-7-Mra-ri>i:. Wm:^y9)V}::- 
IX^-lt^fih. 

[0094] 

[Stl 1 ] H = (l/2)(52H/5E2)oE2+(l/6){53H/ 
.9E3)5E3+(l/24)(5<H/5E«'oE« 
CCIT', O'mmt. l^rE = OTiHc§;iA)i'(.|,x;r> 
/i'df-5.ok-r«>::t{:J:i)Oi: L/t. ifc. i?j;wJl 
\i\ «^E = OT-m^^-KD = 0(:^?,Ci:tlitl Ot 

*»^>oic^4. iit, i!i ot^i it^to^ws-m^ 

Ji, <J:Ojgcl 2T'«$iil>. 
[0095] 

[^1 2] D = -(52H/6'E2)oE-(l/2)(53H/(?E 
3)oE2-(l/6)((?<H/5E«)oE3 = e2E + (l/2)£3 
E2+(l/6)e,E3 
ZZX'[ 

[0096] 

[SI 3] -(52H/5E2)o=£2 

[SC14] -((?3H/5E3)o = e3 

[Si 5] -(.9«H/(9E')o = £,>; LTi^-S. 

^O. 2»:<OSM^StjlftfEU/ie2$-2»;co^?!t 

"ft/, 3 d^(r>mmm.i,znm ufc £ 3 3 y^^oBii:? i: 
Bfi^. A<!K<^m^mznmLtze,t:4iX(nmn»t 
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nth. :i<r)t^m^x^M.^Ep\.znmLtzmM.mK 

r D p h t T , mtm'hnM a E \,znm LtzWh^Mm 
SSrADttl.i:. m2\maim bffiXol.z^h-f 

[0097] 

[jgCl 6] Dp + AD = ej(Ep+AE) + (l/2)£ 
3(Ep+AE)*+(l/6)c4(Ep + AE)3 

^zx\ mms5-tDp{i, mm.\ix'mfi. ttz^ 

( A E ) 2 1 ( A E ) 3 r t^JSti 0 i: iff {til- ^ C i: *i r # . 

15:1 7<o^23i<OAD{i»:i acoxoiz^htzti^x 

[0098] 

[18:17] Dp = £2Ep + (l/2)£3Ep2 + (l/6) 

EpS 

[S:lS] AD= ezAE + ejEp AE + (l/2) e, E 
p2AE = <e2 + £3Ep4-(l/2)£,Ep2)AE=et 
AE 

wiii8i)^hmhi}'tcXdiz, m'hm^AEt. a/hm^r 
A E(c i -pt^-r^st'j^mm^ffiA Dforaojtfi^m 

£tttTa6S:«<C:i:*«T'^l.. tfz. 3iX<r)m 

^esii- 1tC3E»iEl:#EpOf6)# i::^®P<7)|tl#*t|BI 

<r>lt!]^^kX\ iEtA>mt&. ^!^cS(6(Ct5t^T4 

fiie«»:ofgm^(i2<?:, 3<ir„ s.r/4»:c7)^^(cjt 
^ , ijiCfi, migfltwJi;^'^!*)^ 1 ».ytm^ ixm 

[0099] ttz. mmiil4bW^13tiZi:^X 

£tizmthcox\ im#(^m^ 6 tmnAco^ 
ucommtmmmzx -^x&it^EcD^mc e tf^ez 

m^xmWLl 9<r)'^ot,zmtZti)iX'^l. 
[0 100] 

[i;:l 9] Cs=Ce(l/d)iej+£3Ep+(l/2)£, 
EpM 

tfz. S:i 9T'^$iii,§fiCs(i, 'A<r)^2 oxm^ 
tii>mM.Cot<!Knm2 lX'B:^tlhmM^itM.ACi 

m^6tm2(oxoi,zmzti>^x'^i, zzx\ s 

SCo {i. 3£SESffVp!!)iEpaD$ixT(r^^fV^t#(?)^#t 

1 4tl;®l 3i: , 4 tll^l StCioTMx 

^rLtzmm'hmmm^th^&xh o . ms^m 

ACti. 3eaiffiVp?:E|JjDU3tt#<7)SfiCo*'4>«0 
[0101] 

[S20J Co = Ce(l/d)£2 

im.2 1 ) AC = Ce ( 1/d) { £3Ep+(l/2)£4E 



[IS:22] Cs=Co + AC 

it 5 T'^$ ill.$S^^E p 2 1 (7)*)a(:'ft A L 

^hi,z^2 3xm^tihEnmm(^ii^^m^^x^ 
mhb. t.c\mL2A<r)i.of,zmtztt)^x'^h. 

[0102] 

[|i[2 3] cosMcop • t)= {H-cos(26)p • t))/2 
[|i[2 4] AC=Ce(l/d){£4Epo2 /4+£3Ep,cos 
(wp- t) + (£,EpoV4)cos(2a)p- t)| 
MC. ISc2 4ii, <i:.(nm5m2btW21xmh 
l>Si^-fl:l:AC2, ACj. AC,$:fflV^Tiic2 8(7)J: 
3t:»i!^7.l>C:i:*5T'^2.. Z1X\ SfiSJ^tfiAC 
2(i, 4»;<55f^m*£4i:Sai:-PrEpcO»Epotf02 

^cjt^j t TB^HWctiS^t itc^mmx'h t . ? 
fts:<bfi A C3 {i , 3 £ 3 1 358iE«^ E p £01 
<iE p 0 i^zmthmm^ Li)-':>nw\mioi p S:^ u 
x^mmz-^it-thmmc.itm.xhh . tfz, si^-ft 

l:AC,{i:, 4iJ:<7)iSl:*£4i:>cSEl:-?rEp£0^itiEp 

LXimm\.z^itfhZ±^mxhh, 

[0103] 

[»2 53 AC2=Cea/d)(e,Epo2/4) 
[18:2 6] AC3=Ce(l/d)£3EpoCos((i)p- t ) 
[Iit27] AC4 =Ce(l/d)(£4EpoV4)cos(2a>p • 
t) 

[|i[283 AC=AC2+AC3 + AC, 

-15. ^&C5t^ y-f9 9Ui}:^(rii.o\,Zl.cm>. 

'^(r)i.o\,z-d^(rm.2 9X'^^itii,, 

[0104] 

m29) fLc=l/(27r.r(L • Cs)} =l/[27rV{L • 
(Co + AOn 

ttz. a2 6lCfctt.&e3EPoi:»2 7lCtettl.£4E 

PoV4(i, 21iKcnm'mei]t^X^'if>h^\^cr)X\ 
m.2 0 tW.2 1 X 0 CO>A C^SfStOi-^. ii^oT . gt 
2 9 3 0 f «$tLl>m5C5-fflv^T«^ & t , 

Buiess^-fbSAc t iyg)g«s:{i:mA f 

ti, 1^3 1 OJ; -3 tcat)t>I t^^'T'l' 
[0105] 

[S!3 0] V"(l+AC/C,)=(H-AC/Co) -1/2*^1- 

(1/2) (AC/Co) 

[^3 1 ] AC/Co = -2AfLc/fLc 

MIB^fiC s cr)^fiS!-ft4 AC tcifc^J LT^^Jf ^5! 
^LfiAfLc?t:(tS;^L-tl.. ^-iX. %ffiSI2 0!i, luie 

f Lc t IS) twma-h h f osc ^ 

^rt l.|£S«-t$r^iiLT5fetLTFMfIiIf§2 1 iz^ 
t!th. ZZX\ ±^cr,Xol,zmiLCim^^<7i^ 

mmfuii. mm&cscom&^m^c^zitmL 
xmmm.^i}^^iicf^zimitth(ox'. mmm 
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iXmmm e 3 i 3csj«fr E p e p o izjtmt h n 

wpS-*LT^#Wt:^^k-r.SS«S^b*AC4 i-tts 
<r)X\ miW^m\.i. 3»:(7)l^¥£3t3tS[«^E 
pcOiHiEpoCj:WTI.ffiiH?rWL. K-ot^r>n^^ 
litcop, ip-ipjUa^^f p*r:frtl.fi-tS3t, 4<?:i7)R 
1* c 4 1 35SEl;^E p <mWiE P o<7) 2 S(:ltC^J-t 
«iS-*L, a.r>nWim.2o>p. fiP^?^iSlit2f pSr* 

'mm. fi^sBotmt. ff#s4coiiiticitfl^ji-2,. 
[0 107] m%iFm$m^2Ui., mtmmmmF 
Mjm^m L t . 3 £ 3 1 mm.^ e p 

1@Epo{:ltW-tl.lSti$:^L, fpS-t-r 

^ft^SSi:, 4»:OfSl^£4i:3cSl?l-?rEp(7)«E 
Po(^2«lZj:b01Jfl.jiili^*L. £0)^1^2 fpS: 

t-r 5 ft ^ s 4 s-^ofiuft-^^ D»/^'^>'7yr5«o 

?B^Ti(cai:>i-t4. 

[01 OS] n.y^'-f y7y7•5(^fc^-^T. ?^-&f556 
fe?^S}B$ix, E.-:>9 0J^ffl$ix/c«»fi^i:Srll3r 

f*Ofl^Op*.l:giifiic^^f?>.i.a3*«ff I Va I s i n 
<^.mSrJiH^-T3t:til:>]tl.. ?g-^5l5 7{i, |sl 

m<r)m'm.<^^ t ^mmm^t hm^t^zm^ i 

T, &mj&y^)l'^5 9l,ZthflL, iS:W^y^H^^ 
5 9 li , ^^mcoimn 0 h m.m.%X'h s Jii:^mffi 

i Va I c os<i>(ri?i-i^TrA\,Z\i!>ti-th. 
[ 0 1 0 9 ] CCT\ fl^S3{iHiiie»*«-f 
f P?rWtl.ft-fT'*>l>OT-, linam^flSStBlIiSii 

■^T'S)^ai^Jl:JE I Va I s i n4>t^1inE. I Va I 
COS ^i^-^-fh. Si^ZI^VSy z.\t^i)fSS.V 
a2«iffiffill * i: 3 'Acoimm e 3 1'Zfim LfzmmizKc 

I. zz-cmz. suKmmmcitf^mLVhr.x. s. 

^JEcom^t^izii. ^26i)^h^hi}^^j:Xdt,z. ^S. 
S:<tlAC3t3c)5SI|?rEp{i|5lffiT-^^t-ri.. ti-z. 
IS:3 l*>A,BSf>*^^J:o{:. mii^&^itMAC^ii, 

10 1 10] ajzcoztPh. 3»:wi^m*£3*5|ia 



Lcti^sam^rEptisffiT^^t-r^. 3ca«fr 

Epi:^S[l;ffvp{i;[S]ffit'S^I:-f2>ot\ 3»:oi^i 
* £ 3 ti^^Xh -) X *>r?iEOffl«0 ):.%^z\t. 1512^ 2> 

3 y:<7)i^ll$ £ 3 ■oXt^r>%<r)%.<r>t^vz 

I.. 

[0 1113 JiUKoi dtc, ^'d!.<nm^ttif^m) 

A>;r«OfflS-tO. tii:^flEv aHi. ottc'^ . ^1n% 
flEVa2<o;v*^!iij:>j$ixi,. 3iJ:<7)i^^£3*qE 

cnt^ai. {21S^<^(i7r(C'Sr-:)ta3*)«EVa2«-7 

^-^;^®<lT'tli:']SiiT, 3»:iOt^l^£3*^-ft 
(affill0(iOC^rr.ttiJ:']SffiVa2(ir 

[0112] (^2Mgjf?«i) mi^m^Lx^immi 
mmuzm%mm^m.\zmth . 

[0113] |g^ftffi?8^M2{i. 1 4 a- 1 4 n 

^zmm-m.m-km.thmm,^m.^ 1 5 a~ 

1 5 n: im^^m^^^thimmm.^i 6. le 

ffft-f^&^fsl 6*>f>(7)ft^txitfi-§-i%^§§l 5 a-^ 

1 5 nA^^^Oft-^rfig-r&WSsl 7 a-1 7 n. le 
ilffi-f S-giH- 1 4 a- 1 4 n{CSi< yr^' L a-L 
n, g«C s a~C s ni:itjg[H]S§^;^Bit-t|>^ y^'^ 

2 0. %WL^20ii^t^<r>mmim^iitzmi!m^m. 
-mhvwm^2 1 . FMmpsi2 1 ti^h(n)\%mm 

S-355Sf|-f-^l5l 5 a-1 5xiti^h<n<^^tnmit 
'>X>m.%:M^-th^^m,^2 2 a-2 2 n . Sl^'^^ 
#t 1 4 a- 1 4 n 5rH ^ J: ^ {3 LTJg*$il/illffi 2 3 

[0114] ieiiL':)o3>i.«.iTfofflfg^s 

fegSl 6flEllffl(7)fi-t^^^L. 35Slfi^^fSl 5 
a~l 5nc7)3ca{f-ttat$ixT, leiMlC^i^^t 1 4 
a~-14nt;W*§$iXl>, COEPjD$ill)mSTm+l 

4tisffii 3«oB{:«iit*«^i:, gii8*i 2oait/hffl^ 

[0115] ieitii|31B#(cS±t 1$i;feil:*'iE 

;? Li: ^«fi!cg@i:-ri.itfilI]!§0*jiJ||jSiSCT'^ 
ffi§5 2 0(i%ii-ri>, ^1iSl2 0*>^>ai:^$iti,ggc 

s0^jkl3*?fDLTS-p$tl/v:ft#{4FMffll?|2 1 T' 
aiSI2 2icA:*5$ii, S^^c. i2lli«-ti:a^L/>:3<citfl 
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1 4 a~l 4 btci 0«&aiiX7t1f$S{i#'7fiPK^ 

[0116] fiofiii, :^mmmiz^hmfmmt^ 

[0117] (msmtmm) me^m^ixmsmm 

mnmthtMzmm i m'^i^mmi^mizmt 
I. 

[0118] :ipmmmm^wmmm3ii. mi i 

4Sii 5a-i 5 n, mmm^r^tumm^^ 
6, e-tj^hm^t^m^^ 

mi 5a~l 5n*><?>Oft-^^aft-ri.iD»Lf|l 7 a 
-17 ni^lh. 

[0119] smm^m.^ i etiEiiffloft-^sr^ 

L, 3caii^5l4Sll 5a~l 5nOitelft^i:*S$ 
fix. iMlB#fcg||tl4a-14n{cet|^$fL|>. 

EnjD?ixi.iEt-Kiiti 4 tmiEi 3(^mi>zm^i}^^ 
fM«si 2«oS[/J>«JS$-fi#tmLfc:^r(6](3ii-ffi 

[0120] ^coffi, *^M»{c«St)l>«figS«i:-?- 

wf^ffl , mmmmmmmiizm ix limimm^m 

xwMLfzzttmmx'hi, 

[0121] (m4mtmm)m7^:'0t^ixmAmm 

ieff$ilTl,^l>tf$gS:S±-ri./ci6tffi|gL./ci?m«c'tt 

[0122] ^tmmcr>mmmmmm4ii, mi i 

4 a - 1 4 n tEpjD-ri.3SSifi-f Sr^^-t^SSaSft^fg 
^Ssl 5a~15n, jSl^t 1 4 a~l 4 nC?|< ^ 

^ L a-L n , mW.i¥mA^mm<^mMC s a~C s 

)^SIS(t^S^v^T^«-ri,^SSg2 0. ^SSI2 0*><?> 

1 , F MflPSI 2 1 i}^hC0WMmi^m^^^ 1 

5 a-1 5 n*^A>c7)ff-tt|SllB5rK-?Ttf$8$rW41- & 
ft#?^ajS§2 2a-2 2n, aiA'j5g^tl 4 a~l 4 nS: 
fB 0 J: a LT«Jti$itf^«fifi 2 3 S:ffi;c I. . 

[0123] mzm^x'ii, mm 4i}^(,mi(>ixi^ 

4>§1C s a-C s nc7)ffl*^^.ft;L. ffilStCi^JE-tl.. 
^iR§f 2 0{i.I(7)^fiC s a-C s nOfflicSo'V^T^ 

[0 124] -f >-^'^':5'La~Ln&lP§4Ca->- Cn 
ti. Jcaft-^^fll 5 a~ 1 5 n*>tf>Ofi^*>'^^S 
2 O^^fSt^^L^^'U 9 l>zmJhmt:mm-lf.:isb 



[0125] ^SII2 OJS'f yr^i^Lb^&C s a- 
C s n S-*i^SHttl.*iliIISS<^^^»IST'j%lt 
^. ^CT. m^2 0{i:±a?L7tJ:^(:-^ ^r^-^-L 
a~L n&i;S4C a-C ntli -5Tft-?i^.(IiJi: 

i^T^.^l.7ti^, m^<r>mmi,z^m^zmih'2'mm 

[0126] FMfIpg§2 1 aSfiC s a-C s n (^m 

izmucMmx'mtim^2o<Diiitii:Pm^ 
hx I ^mmmz^mnzma $ fLfc3cS5fi-§-c7)^i^ 

[0127] fl^:^fflSI 2 2 a- 2 2 n {iiiig LfcFMfl 

^g#t^:^^J6 Ucmi:^ lx s^-ri. . 

[0128] ff^St LTOiSmi, ^oSfl-f^H 

1 5*>A>c7)XSIfi^AM y^';?:?La~Ln5rtn-LT}f 
#tl4a-l 4ntMp$ix|,. EPjD^ill. ttj?l;f*ie|j 
«ii|!l l<7)^13tJ3ll+14fc(7)iai3l|#*itL:, T«0 
MmffiJcfi^^tlTi'^&iBmi 2 0lS'h 

OSijigSSScT'^lifl 2 0 {i%ii-t I. . fgffiH 2 0 *»<b 

tb:»3$iis^*c s <7)SHk(cm vx'sm^Mcit^M. 

FMmi)5SI2lT1IM$iXAMfi^(w^jt$iX^. ^£0 
AMft#{ifi^«iajfS2 2tcX:^]$ix, St'v:, lE^ffi^ 

^iitci 0- #!f$tl 4 a- 1 4 btiiSfft^iXTWi 
I. ttlg ^ # ^ :5i-St L T ^ ix til :tl $ il S . 

[0129] ^<rM. ^i?^mm.\.z<^hhmm!?^t 
fof^ffl, ai^f^iMeiiMfti 1 traLT«imiii» 

[0130] ^^f-r-mmmM^mmmi) m 
[ 0 1 3 1 ] i-t'. ieiM^gE6io?ifi)c£oiiBi&{i, M 

l:i*ieiM(*:6 3, ^&JX0W64, 6 5, IS^i^ffiO 
tt6 4.' 6 5?:IBi)-ri.t-^'6 6. 6 7, f^mftE^ 

^6 3<mmm^ i ^stfif i.¥kt'S>i.-^-7. 6 

8 , ^It6 9 . $iJ1ifP[IlK7 0 . \%1^X-h^l 1 , 

mm^i 2 , ^-z H 7 3 , iaits*iHiss7 4 , mii> 

9<7)Mlil5rHtfj;3(ciSft'imfttt$ix.?.l;S7 5. -?■ 

<7)fte-r-rosff. %mmj.z.stW£^iM(n'm^%t 
[0132] »:oci»f^{cov^TittBfl-ri.. ^^f*ifiSfiii 

«j6 3{i'<-X6 8i:g?#t6 gtCiffiiLTt^flT'^^Epx 
o:^[Sjlc, ^|i|S0W64, 6 5tcJ:0^#?X4.il. t 
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ti^'mmmi omm^iz^ •^sEt^^-^' e 

l,zEM^tifzWj<LKc^ -fe y-tf *^ ^cOt—^ t^Xi] 

ti^iLmzfFm-th 1 0 mmh . 

[ 0 1 3 3 ] ^^c, mmmi o^zi.imx-)imi 1 

mm^x'hi,i)m±^x'hhi)\ ^mi^tmL 
Sir- 7-2: ffl V ^tz mmm^m^ t n^o t co*^ ^ i> . 

\Ql3A]mz.-^^vY7 3\tm(>9^^L, Ztl 

t-ffiiss-EPSDL. m^im^^h^^(^ms%i:mix 

t 'I) . . ^1+ 6 9 (in 8 wsft® (7)gii:^|pi (:«?»|S(t £5 

nxv^^. ]B\ntLxmiimii,z7r^t^mi^2o. ^ 

Ax-mm^ixh. Z(^imw^m7 4iz},i. mtim 
1 iZTPtimm^m.^ 1 6 , ^w.m^m.^ 1 5 . f 
ivimpfi2 1 , m^mm2 2^^mix^-^h. m.m7 

^ti7-::^t,zmi>tiibff)i>coxhl , 

mmmx-mm ttzztt mx-h 0 . z zx-con^com 

[0136} tmtmmt LTtirUt', 7 v3j-^<7) 

:^'»tc7)^if. ^^imfdmmmz^\,^xL. ^tiizm 
thmmim^ufxm^^tihicoxh^, 
[0138] ( T ^ X :? mmmm^m^<7)mm\ > 

[ 0 1 3 9 ] s-r, m^^^mi m&cr>mmi. m 
Mitcom^s 1 1 ^co±i,zm^coirmxw&^tifztm 



*^gE8 8, 's-y F8 9, ^#t9 0. ^-y h'8 9rT-f 
:^i'^tmzm}t^'E-:^9 1 . X^Vji-9 2. 

ieiiS4[iiss9 3, mii9ocoMm^wtsJ:oi,zm-fh 

±^zmKc'j!i&mmz:mi h , 

[0140] mzmmz'y\,^xm^m-h , ^mieiM 

^!|:8 3i40ls'^-XS5Cft^^^>i^, «m6^^f^^•^r/ 
A^fb. $iJ«l[H]SS8 6lc$ijffl)$ix;t*-:? 8 4 (cj: 0 R i 

tmzmfSit^ , sis-ri) se^-;^ 8 5 sr^^jg 

t mmxh h.mms^se i,immi^ii^<^mr^ ^ 3 >- 

tzcpuizx-^xsmn^ms.! f^^iEmzmthX'j 
[ 0 1 4 1 ] mmm8 e um^xij^sip 

3wm. ^^cof ^ x::^^m^^tz^w.cot^^twim<^i, 
coi)<hi. tfz. m^s^-tmi^m^tixii. mm 
sm^x%^tm±'PX'hit\ '\-yH<7){iii, m^o) 

[01423 mz, ^7 H 8 9{4l^mfeiliiS«!8 3C7,) 

X^Ua.-9 2S:l£HELT^i!jt.i>. ;o^vF8 9(i 
ait£0Bllt9 0^if L. >10giil+9 0(C'tffgrWJDL, 

tC^-tllffiSl2 0. y^y'^J'^J'L, ^SCa-Cn^T 

[ p 1 4 3 ] F 8 9X'mm^fm±mmmM 

9 3 T« ^ti^. z comm±ms^ 9 3 ic« , 

H 1 i>z^^-nmit^%±^ 1 6 . 5cSift-^^^si 
1 5., FM{II)ilfg2 1 . {I-^^aiSl2 2^riiiT^> 
I. . «^ 9 4 Ji^iSSIt'fgll^ix/cSJJaiSff ^*iJ3l#t 9 
0 *^ AjJSttti $ ixT-X CHI. ^ I. . 

[ 0 1 4 4 ] i^. ztih^mmcomfntmimm 1 mi 
jsjBift'iiiaBUc^ttisi^T'j)'?. zzx-m&m 

[0145] tmthmt LXI,iy-Ut\ yi^^^O) 

[ 0 1 4 6 ] i^. T ^ y^^^m^mmm^mwib ix , 
tmMtmmmn-:>mmi,z-:>\, ^x^Kfz , le^i^ 
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[0147] \;)±mmi,zmM ttz i ^ . ^^^mc^^ l 
^mmt IX . mcrtmm< i -:><^?mmzm'omi3 

fij/h^^ vrirtfi- LT^ttt) tlXo t,zm'&^tit:Wm 

■mmmm^frzmQ ixumzim^tu-zm 

[ 0 1 4 8] ^^c. tmM±mmmmt. Lc^t 
m^t:ttsm^mmmmL. cizx-^xns.cr) 

[ 0 1 4 9 ] ? f>tc, mm.^mMmff)mi. 

^tif'ixmh^-mmx'^m^mx'htnij: v ^/-^ 
i6, mx-mmth^Mxh^. -i^<^'Mmm<^mi 

to 1 50} i^. vxmmLtz^mmMX'i,i. mn.w 

ztuzi^. -mmt,z. mm,W(om^m.\.zmm^ 
[0151] mLtzmmm^zmhfihh 

[0 152] 

if. 1 o<7)^igSs2:*fflU?t«t<7)ro-r$rffli,^l> s 

±. %T&m<^im'mmmtLxmm'^m.tt£h , . 

mi] m\mmm<r>m^7r^tmx'hh, 

[112 ] mnwco^ftwrnt^a^-n^cnm^zim^th 

fzMmxhh , 



[03 ] aUtO^Ht-Stt^jtiTtmSOf^fflSrUiBH-f ^ 
mA)'m(nmnzm^^^ixhO'y94yTyr(ni^ 
[ 0 5 ] m 2 ^SSJB®«Olifig$-^-rilT'*) 4 . 

mt] m3mmm<n^^^mtmx'hh , 

[07 ] ll4^M»ffi<Oli^5rS^1" ST'fcl. . 

[08] *^aflOi^*<PSg1i5r. r-Ttt^^^ft 

ie»i«f!|j^fflv^TfliBK L/cia^w^s oT'n -y ^'0t- 
[09] :ifWR<nm^mmm. ^,f^x9 «<7)iM 

X'hh. 

1, 2. 3. 4 • • ■ l^«ttf?8^a 



5 • ■ 


n-y^'-f >'T>'7° 


6, 7 




1 1 ■ 




1 2 • 




1 4 • 


• ■ m\ 


1 5 • 




1 6 • 




1 7 • 




1 8 • 


■ ■ m^i^R 


20 ■ 




2 1 • 


• • FMmm 


22 • 




5 1 • 




5 2 • 





5 3, 54 • • • m^m^ 

55 • • • 9 0S^ffiS5 

5 6, 57- • • ?»^^55 
58, 59 • • • LPF 

6 3, 83- ■ • mmmmmi^ 

7 0, 86- • • 

7 1. 87 ■ • - m^xm 
7 2, 88- ■ • m'^m.m^ 

7 3. 89 • • • A..y H 

7 4, 93- • • tmm^m 



[03] 
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[1112] [116] 
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